The potentiations by insulin-stimulating peptide from bovine serum albumin of the effects of insulin mimickers and insulin in stimulating glucose utilization by rat adipocytes.
An insulin-stimulating peptide derived from bovine serum albumin by digestion with trypsin was shown to inhibit insulin degradation. Addition of this peptide (1.2 microM) to the medium of isolated rat adipocytes markedly inhibited the degradation of insulin in the medium, but had a little effect on degradation of cell-associated insulin. Moreover, this peptide did not prevent dissociation of cell-associated insulin, suggesting that it is a bacitracin-type, not a chloroquine-type inhibitor of insulin degradation. The peptide also potentiated the stimulation by insulin mimickers of glucose oxidation by rat adipocytes, strongly indicating that it has some other effects besides inhibition of insulin degradation. Therefore, the effect of the peptide on activation of pyruvate dehydrogenase (PDH), one of the postbinding actions of insulin, was studied. Addition of the peptide (4 microM) to adipocytes was found to activate PDH in the absence or presence of insulin. This stimulatory effect of the peptide on PDH was dose-dependent and was observed in both whole cells and subcellular fractions of rat adipocytes. The peptide also stimulated PDH in a subcellular system of either plasma membranes and mitochondria or mitochondria only. Sodium fluoride, an inhibitor of phosphatase, blocked the action of the peptide almost completely, suggesting that the stimulatory effect of the peptide on PDH activity is at least partly due to its activation of PDH phosphatase. The mechanisms of action of the peptide are discussed. The peptide should be useful in studies on modulation of the action of insulin.